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Abstract 
 
The main goal of our lately researches bas been to prove that application of technological knowledge can be supported  by artificial 
intelligence tools and internet techniques. Computer aided systems for technological process design presented in literature have a priori 
defined, fixed structure. The aim of our work was to develop an open system that guarantees easy knowledge changing and extending. We 
use the original method elaborated in University of Science and Technology called IwQ (Inference with Queries) as an inference engine 
for  business  and  technological  rules  management.  We  also  consider  storage  of  data  in  relational  database  as  a  tool  for  ontology 
development. Application of  metamodel in predefining  information structure enabled  flexible recording of the significantly differing 
information resources. 
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1.  Introduction 
 
The main goal of our lately researches bas been to prove that 
application  of  technological  knowledge  can  be  supported  by 
artificial  intelligence  (AI)  tools  and  internet  techniques.  The 
researches  has  been  focused  on  two  areas.  The  first  one  has 
concerned  the  possibilities  of  AI  method  application  to 
technological  decisions  support,  while  the  second  one  has 
concentrated  on  formalization  and  access  of  technological 
knowledge. 
 
 
2.  Expert systems in technology 
 
In the field of automatic casting process selection and related 
problems,  the  literature  is  not  extensive.  Yue  et  al.  [1]  have 
discussed  the  CAD/CAE/CAM  integrated  system  to  aid  die 
casting dies of sedan parts. Their expert system is built to design 
the technological scheme of die casting process: the parameters 
such as the injection pressure, plunger speed, gate velocity and 
filling time are selected and checked in accordance with the type 
of alloy, the wall thickness and structure of the casting. Brown et 
al.  [2]  have  described  a  web-enabled  repository  system  for 
supporting distributed automotive component development. The 
repository is using EPISTLE generic entity modelling principles. 
Component  design  and  analysis  representational  models  are 
referenced as resources through document meta-data, with access 
via  the  virtual  repository.  Ravi  and  Akarte  [3]  have  proposed  
a virtual foundry environment for preliminary process planning of 
cast  elements.  The  plans  are  automatically  generated  by  case 
based  reasoning  using  the  nearest  neighbor  algorithm.  The 
database  contains  the  castings  descriptions  created  by  using 
Casting Data Markup Language. More recently, Maciol et al. [4] 
have  presented  the  model  of  decision  problem  and  rule-based 
expert  system  for  the  selection  of  casting  process.  The  shell 
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One of the examples of AI techniques application in castings 
technological problems is defects modelling. A team of the AGH 
researchers have elaborated information-diagnostic systems called 
INFOCAST  and  OntoGRator,  formalized  in  the  form  of  semi-
symbols [5, 6]. 
The  similar  researches  are  conducted  in  various  area  of 
technology  e.g.  forming.  Katayama  et  al.  [7]  have  presented 
system based on fuzzy rules for cold forming process designing. 
Glynn et al. [8] have proposed system for turbine blades forging, 
based on similarity detection. Next category of expert systems are 
suitable for aiding of particular processes designing. Im et al. [9] 
have  showed  system  for  designing  of  ball-stud  forging.  The 
system chooses the best sequence of operations, basing on starting 
and  final  shape  of  detail.  In  this  case,  FEM  is  also  used  for 
inference result verification.  
In  summary,  computer  aided  systems  for  technological 
process design presented in literature have a priori defined, fixed 
structure. As a result the user is not able to develop the knowledge 
without the reformulating the knowledge base (and she/he needs 
system‟s designer support). 
The  aim  of  our  work  was  to  develop  an  open  system  that 
guarantees easy knowledge changing and extending. We use the 
original  method  elaborated  in  University  of  Science  and 
Technology called IwQ (Inference with Queries) as an inference 
engine for business and technological rules management [10]. The 
source of IwQ method came from considering the possibility of 
developing  tools  for  modelling  business  rules  management 
systems (BRM). It turned out that decision problems depicted by 
business  rules  usually  belong  to  the  class  of  unstructured 
problems.  The  knowledge  about  those  problems  cannot  be 
represented  in  a  procedural  manner.  As  a  result,  only  those 
methods  of  knowledge  representation,  which  allow  building 
declarative model of decisions, can be used. One of these methods 
is  a  frame-based  approach  to  knowledge  formulation.  Our 
solution is very close this idea but instead of specific relations 
between atomic data implemented by frames and hierarchy facets 
(“A-kind-of”),  as  well  procedural  facets  (e.g.  ”If-needed”,  ”If-
created”,.  .  .  )  we  use  mechanisms  of  relational  database 
(relationships, triggers, stored procedures etc.). 
The  central  entity  containing  the  information  about  all 
attributes,  values,  constants  and  facts  in  Knowledge  Base  is 
entity: 
Facets={FacetsName, TableName, SelectedColumn, 
ValueColumn, CollectionIndex, FunctionName} 
Each  object  in  knowledge  base  is  identified  by  the  unique 
FacetsName. The facets can represent variables which values are 
changed by the inference engine or are given from external inputs, 
constants and atomic values given by SQL queries from bounded 
tables or joins. In case of facets bounded with RDBS tables, the 
table name (TableName), a name of the column to return from  
a  table  (SelectColumn),  optionally  a  name  of  the  column 
containing  the  auxiliary  value  returning  from  a  table 
(ValueColumn),  the  index  of  the  collection  of  returned  rows 
(CollectionIndex) and the name of the function used in a select 
expression, (FunctionName e.g. SUM, MAX, etc,) are specified. 
In  case  TableName  column  contains  null  value  the  system 
identifies  variable  or  constant.  The  FacetsValue  contains  the 
current value of the facet. For each facet bounded with RDBS 
tables  we  can  specify  an  unlimited  set  of  search  conditions 
contained in entity:  
FacetsWhere = {FacetsName, ParametersName, Operator, 
ColumnName} 
The condition is described by the column name in the table 
bounded with parent facet (ColumnName), the relational symbol 
(Operator)  and  the  name  of  the  facet  which  is  the  right  hand 
predicate of search condition (ParametersName). 
Our model of the rule-based system use an extended form of 
the  rules  including  both  control  statement  and  dynamic 
operations.  All  elements  of  this  formula  are  represented  by 
relations.  
Generic form of a rule can be presented as follows: 
rule(i) : (LeftHandRuleNumber=i) 
communicate(RHAskRuleNumber=i and TrueOrFalse = TRUE) 
modify(RHOperationsRuleNumber=i and TrueOrFalse = TRUE) 
execute(RHProcedureRuleNumber=i and TrueOrFalse = TRUE, 
ProceduresParametersProcedureNumber=PrNo) 
next(j) 
else 
communicate(RHAskRuleNumber=i and TrueOrFalse = FALSE) 
modify(RHOperationsRuleNumber=i and TrueOrFalse = FALSE) 
execute(RHProcedureRuleNumber=i and TrueOrFalse = FALSE, 
ProceduresParametersProcedureNumber=PrNo) 
else(k) 
where  
LeftHandRuleNumber=i are all tuples from LeftHand relation in form 
of 
LeftHand = {RuleNumber, FacetsNameLH, LHSource, 
FacetsNameRH, RHSource, Operator} 
which fulfil the condition RuleNumber is equal to i. 
 is the conjunction function returning true value when all logical 
values  of  tests  in  form  of  FacetsNameLH  LHSource  Operator 
FacetsNameRH  RHSource  are  true.  Communicate  is  the  method 
performing the dialog with the user using the following relation: 
RHAsk  =  {RuleNumber,  TrueOrFalse,  InputFacet,OutputFacet, 
InfoTextFacet, ConstText, AskType}. 
Modify  is  the  method  which  changes  the  proper  facets  values 
using the relation: 
RHOperations = {RuleNumber, TrueOrFalse, InputFacet, 
InputSource,OutputFacet, OutputDestination, Operation, 
OperationArgument}. 
Execute is the method performing external procedures using two 
relations: 
RHProcedure = {ProcedureNumber, RuleNumber, TrueOrFalse, 
ProcedureName, ProcType, ProcAdress}, 
ProceduresParameters = {PrNo, ParameterName, 
ParameterValue}. 
The mentioned above relations can be described as follows: 
LeftHand  defines  an  unlimited  set  of  preconditions  containing 
names of left hand condition facets, right hand condition facets 
and the relational symbol (Operator); because a facet returns two 
values:  the  value  in  specified  column  and  the  index  of  row, 
columns  LHSource  and RHSource  specify  which  value  will  be 
taken for examination. 
In RHAsk relation we can specify the name of the facet for 
each rule to be determined by user (InputFacet), a name of the 
facet which has to be displayed on the terminal (OutputFacet),  
a  name  of  the  facet  containing  the  value  to  be  shown  on  the 
terminal  (InfoTextFacet),  the  constant  text  to  be  shown  on  the 
terminal  (ConstText)  and  a  type  of  the  form  (AskType).  The 
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e.g.  an  atomic  value  input,  selection  from  the  list,  selection 
multiple value by checkbox, presentation of an atomic value or  
a list of values, etc. 
Each row of RHOperations table includes names of input and 
output  facets  (InputFacet,  OutputFacet),  information  which 
output  of  the  facet  is  to  be  taken  into  operation  -  value  or 
collection index (InputSource, OutputDest) and the name of the 
predefined  two  operation  arguments  (Operation)  with  its 
argument (OperationArgument) being a facet‟s name; the last two 
data are necessary when a new value of output variable or fact is  
a  result  of  a  simple  arithmetic  operation  or  a  mathematical 
function. 
RHProcedure  identifies  the  external  procedures  by  name 
(ProcedureName) and type (ProcType), e.g. SQL procedure, the 
objects  method  taken  from  an  assembly  etc;  in  column 
ProcAddres  we  can  add  an  information  necessary  to  find  the 
source of procedure, e.g. the assembly name.  
For  each  procedure  we  can  specify  the  set  of  required 
arguments in child entity  ProceduresParameters containing the 
name  of  the  parameter  used  by  external  procedure 
(ParameterName)  and  the  name  of  the  facet  representing  the 
current or returning value of the parameter. 
As well as the rules are stored in relation: 
Rules = {RuleNumber, TrueRuleNumber, FalseRuleNumber}. 
This relation contains rule number and the control part of the 
rule  (next(i)  as  TrueRuleNumber  and  else(i)  as 
FalseRuleNumber). 
There  are  some  differences  between  developed  by  us, 
Inference with Queries (IwQ) and the other methods; they are as 
follows: 
–  rules  are  stored  in  relational  database  model,  so  users  can 
easily and quickly edit them without restriction to number of 
conditions or conclusions, 
–  in case of optimize rules SQL mechanism may be used, 
–  the  facets  can  be  imported  from  any  kind  of  external  data 
source which supports SQL language, 
–  the  deduction  is  scheduled  by  rules  (thanks  to  else  part); 
although it restricts possibility of knowledge generation and 
makes modeling harder however it creates possibility to use 
proposed method as an extension of SQL language, 
–  a  set  of  rules  which  are  connected  by  addresses  and  are 
launched  on  the  right  side  is  a  core  of  universal  tool  for 
modeling decisions and processes. 
Through application of Inference with Queries it was possible 
to design a flexible tool giving access to the foundry knowledge. 
The solution designed by us differs from the similar tools in this 
that the whole knowledge has been written down in the form of 
relational databases. At the same time, the knowledge has been 
structured  in  the  form  of  parameters  in  a  way  such  that  its 
restructuring and further development is possible without going 
into  the  structure  of  relations  and  by  operating  only  in  the 
extensional part of data model. Using new available sources, the 
user may by himself develop the knowledge base.  
 
 
3.  Technology knowledge modelling 
 
The  attempts  of  web  technology  application  to  collect  and 
access of technological knowledge are connected with ontology 
formalization.  
Main  spur  to  this  search  is  undoubtedly  popularization  of 
access to knowledge stored in digital form, accessible mainly by 
the  Internet.  Also,  expectations  from  corporate  information 
systems  have  rapidly  grown.  It  should  be  connected  with  the 
concept of knowledge management. Users of information systems 
expect  them  not  only  to  collect  and  present  data,  but  manage 
knowledge  as  well.  In  fact  we  want  our  computer,  having  it 
connected  to  the  Internet,  to  solve  problems  which  previously 
required our intellectual effort. As result of these expectations two 
concepts  were  developed:  Web  Semantics  and  Business  Rules 
Management. Seemingly irrelevant concepts can be expressed by 
single expectation: not only pure data but also knowledge must be 
available  to  any  user  of  the  system.  At  this  point  we  should 
answer  a  question:  what  is  knowledge  and  whether  can  it  be 
'freed' from human by transferring it into artificial system such as 
information  system.  The  Internet  is  source  of  knowledge  for 
typical computer user, and the only tool to access web resources 
are browsers. Yet, in spite of continuous development efforts, web 
browsers do not satisfy expectations of users. Without knowledge 
and experience, user cannot obtain desired information. Questions 
asked in natural language result in most cases with acquisition of 
many  excess  answers,  often  inconsistent  with  user's  intentions. 
User  may  take  advantage  of  built-in  features,  but  in  case  of 
information (knowledge) which was not included, he must either 
ask IT specialist for help or construct more complex queries (e.g. 
in SQL language), with an assuming that he has appropriate skills 
and is authorized for such action. Independently on established 
concept  of  knowledge  modelling,  there  are  boundaries  which 
should not be pushed. In our opinion, introduction of ontology 
concept as a new quality in realization of information systems is  
a mistake. Tools based on descriptive logic have some advantages 
with regard to traditional solutions, but are not a breakthrough and 
should be treated as an alternative, not as the only correct method 
of knowledge systems modelling. 
Independently on concept of knowledge modelling, efficient 
'intelligent'  system  must  consist  of  the  following  three 
subsystems: 
  static data container, 
  information search mechanism, 
  mechanism of inference and inference control. 
In case of the first subsystem, we can consider storage of data 
in form of relational database (no wide scope of application of 
object-oriented databases has been found) or in form of XML-
related  languages.  In  relational  databases  the  best  known  tool 
which allows realization of the second subsystem is SQL, whereas 
in case of XML or languages such as RDF, RDFS or OWL-D1 
the solution is more complex. The simplest solutions like XQL, 
Xpath, Xlink and XQuery provide searching resources over the 
Web, yet they have many restrictions. Hybrid systems have thus 
been proposed, which are constituted of two or more subsystems, 
each of which deals with a distinct portion of the knowledge base 
and  uses  specific  representation  formalisms  and  reasoning 
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systems is in terms of both the inferences the system is able to 
make,  and  the  efficiency  of  the  reasoning  process,  since  any 
subsystem can take advantage of the inferential power of the other 
subsystems, whereas the use of specialized reasoning procedures. 
Example of such solution could be r-hybrid KB [11] which has  
a structural component (ontology) and a rule component. Among 
other  similar  solutions,  some  may  be  listed:  the  first  formal 
proposal for the integration of Description Logics and rules - AL-
log  [12]  or  Conceptual  Logic  Programming  (CLP)  [13],  an 
extension  of  answer  set  programming  (i.e.  Datalog)  towards 
infinite  domains.  All  these  solutions  are  classified  between 
querying sub-system and inference subsystem. That gave a rise to 
their  advantage  in  contrary  to  solutions  founded  on  relational 
databases and SQL. In the case when SQL is used as querying 
mechanism, creation of separate inference subsystem is necessary. 
It  results  from  declarativity  of  querying  languages,  i.e.  their 
orientation towards direct formulation of search target rather than 
means leading to the result. In classical programming languages 
programmer  formulates  target  by  introducing  sequence  of 
computer commands, whose execution is supposed to return the 
result.  Querying  languages  differ  from  such  idea  -  processing 
target  is  formulated  directly  by  the  query,  and  computer 
commands  are  chosen  automatically  by  querying  processor. 
Concept of querying languages assumed (by definition) lack of 
algorithmic  universality.  Since  such  universality  is  required  in 
database-grounded  applications,  an  assumption  was  made  that 
querying  languages  will  become  'sub-languages'  of  software 
design  environment.  Hence,  such  environment  would  be 
developed by means of standard programming language. It entails 
integration of querying language with programming language in 
such a manner, that [14]: 
  queries could be used inside applications, 
  queries could be parameterized (dynamically, in any manner) 
by values of variables of programming language, 
  query results could be processed by applications. 
It turned out that differences in concepts of various languages 
cause  significant  technical  difficulties  in  realization  of  such 
connection. The main disadvantage was substantial degradation of 
software development environment. This degradation manifested 
itself  in  a  variety  of  ways,  which  were  eventually  called 
'impedance mismatch'. The term defines a set of adverse features 
accompanying formal connection between querying language (in 
particular SQL) and universal programming language such as C, 
C++,  Pascal  or  Java.  In  attempt  to  remove  this  inconvenience,  
a concept of uniform theory known as stack-based approach was 
developed. This approach is based on assumption that querying 
languages are types of programming languages. Hence, we should 
employ  notions and  concepts  which  are  known  and  effectively 
applied  in  these  standard  languages.  Stack-based  approach 
enables development of universal theory which is independent on 
specific data model. It can be applied in relational, object-oriented 
and object-relational databases as well as in XML repositories. 
Works conducted in this field resulted in development of SBQL 
(Stack-Based  Query  Language)  standard  [14].  Regrettably  no 
significant,  practical  applications  have  been  found  yet  for 
solutions grounded on Datalog language and SBQL standard. At 
the  same  time,  vast  majority  of  information  systems  used  in 
economy,  including  Web  solutions,  are  continually  built  with 
usage  of  relational  databases.  It  induces  some  researchers  to 
search for methods which could unify ontology (within the scope 
of description logic), with relational model [15, 16, 17]. It does 
not seem to be prospective solution. Our experiences indicate that 
the  most  effective  solution,  capable  of  direct  cooperation  with 
majority of industrial information systems, which simultaneously 
provides decidability, is a combination of relational model with 
inference system which utilizes attributive logic. Such solution, 
named  Inference  with  Queries  (IwQ)  [10]  was  described  in 
Section  2  of  this  paper.  It  may  also  constitute  a  basis  for 
formulation  of  ontology  grounded  on  relational  database.  Tool 
which  is  result  of  our  research  is  a  processor  of  rules  created 
according to IF...THEN...ELSE formula, in which preconditions 
are attribute values and conclusions operate on attributes.  
Our  solution  was  tested  on  technological  knowledge 
comprised in technical standards [18]. An analysis of the content 
of  technical  standards  originating  from  one  single  document 
indicates  that  there  is  no  possibility  to  determine  in  an 
unambiguous  way  the  information  structure  of  the  content  of 
these standards. The domain knowledge - in this particular case 
the  foundry  knowledge  -  is  available  also  in  other  reference 
standards, so ASTM does not exhaust the domain of knowledge 
which may be comprised in other technical documents. Therefore 
it has been necessary to use an analytic approach which consists 
in  discrimination  of  the  least  atoms  of  knowledge  possible  to 
designate  by  the  same  set  of  properties,  where  some  of  these 
properties can be of a common nature. 
Formulating  an  ontology  one  has  to  be  conscious  of  the 
purpose it should serve and who is going to use it. An immediate 
objective of a domain ontology formulated for the field of foundry 
practice  is  ordering  the  knowledge  to  enable  users  of  this 
knowledge  to  use  effectively  all  that  has  already  been 
investigated. At the same time they should have the possibility of 
extending this knowledge in an ordered system to enable other 
users to make use of the new information. If knowledge is limited 
to the information originating from technical standards, the circle 
of its users will automatically become limited, too. It has been 
assumed  that  the  key  users  of  ontology  will  be  businessmen 
working in casting trade relations and those who are responsible 
for process planning and casting manufacture. 
One of the basic steps in ontology building is formulation of 
the,  so  called,  reference  queries,  which  express  users‟ 
expectations.  The  queries  can  be  divided  into  the  following 
groups: 
–  standard  queries  about  the  content  of  a  specific  standard 
identified by designation, 
–  queries about a set of designates of the standards related with 
a  specific  problem  selected  from  the  list  of  problems 
described by these standards, 
–  queries about the value of a specific numerical parameter (e.g. 
maximum deviation of casting dimensions, maximum content 
of an element, etc.), or description (e.g. marking procedure, 
sampling) used for a specific type of  material, casting use, 
etc.; at the same time it is assumed that the user is the one 
who selects the conditions of searching, 
–  query about full content or selected fragments of standards 
related  with  a  specific  problem  and/or  with  the  type  of 
casting. 
It  has  been  stated  that  the  single  (atomic)  records  of 
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numerical  information,  and/or  drawing.  Numerical  information 
may assume the form of scalars or tables (relations - in fact). The 
pieces of atomic information may be interrelated with each other. 
For example, standard A 48/A 48M – 03 (Standard Specification 
for Gray Iron Castings) includes drawing entitled: „Tension-Test 
Specimens”  and  complementary  tables  stating  the  admissible 
dimensions  of  specimens.  In  this  specific  case,  the  values 
presented in tables can be regarded as a part of the drawing and as 
such can be presented in a graphic form. Yet, it seems that for the 
needs of the planning process - specially in the case of automated 
(agent)  systems  -  it  would  be  much  more  handy  to  treat  this 
drawing  as  two  interrelated  atomic  objects.  In  the  case  of 
numerical data in the form of tables there is a specific relation 
between objects of the same category. In the proposed model, this 
type of relation has been denoted by the term where. It defines all 
the  determinants  of  a  given  atomic  value.  If,  for  example,  the 
class of grey cast iron is an atomic information about this cast 
iron, then it is interrelated by property  where with information 
about the tensile strength, which can be formulated so that the 
class of cast iron determines its tensile strength. In other words it 
can be expressed by a statement saying that, e.g., minimal tensile 
strength of cast iron is equal to 30 ksi where casting class is equal 
to „No. 30 A‟. 
Every atomic information is directly interrelated with at least 
two objects of a different character. One of them is the respective 
standard identified by designation, another – a specific substantial 
problem.  
The standards to which the atomic information directly refers 
are  also  interrelated  with  each  other.  There  are  two  types  of 
relations between the standards. Some of them make reference to 
designates of standards in content referring to a specific problem 
(e.g. it is stated which standard should be used to determine the 
requirements  of  quality  control process).  Other  relations are  of  
a hereditary nature, and consist in this that a given standard in part 
or  as  a  whole  inherits  the  requirements  defined  in  another 
standard  (e.g.  the  requirements  of  delivery  specification  in 
standards of special applications are an extension of specifications 
comprised in standards regarding castings of general use). There 
are  also  relations  between  standards  and  types  of  castings, 
standards and substantial problems, and between types of castings 
and substantial problems. The relations may have an obligatory 
character (e.g. in client order or in planning of production process 
to  make  a  casting  for  a  specific  end  use,  the  application  of  
a specific standard is mandatory), or they can be optional when, 
e.g., a substantial problem refers to castings of certain type.  
Additionally,  atomic  information  may  refer  directly  or 
indirectly to certain types of castings. The types of castings can be 
differentiated  by  using  as  a  criteria  the  type  of  alloy  used  for 
casting  and/or  its  end  use.  Since  castings  can  be  classified 
according to different criteria, it seems advisable to distinguish 
three categories of objects. Instead of a category type of casting, 
we  propose  alloy  of  which  the  casting  was  made,  casting 
application (the use of casting), and the workmanship of casting. 
To reduce the risk of errors, consisting mainly in admittance of an 
erroneous;  configuration  of  these  characteristics  (e.g.  sewage 
pipes made by investment process from copper alloys), further in 
this  text  only  the  category  „type  of  casting”  which  has  the 
admissible instances will be used. Owing to this solution, defining 
the  knowledge  about  possible  interrelations  of  the  above 
mentioned  properties  of  objects  will  be  easier,  and  hence 
searching for this knowledge will be easier, too.  
There is a hierarchy in all four categories mentioned above. 
For example, each iron casting, irrespective of its specific use, is 
also a product of general use. In a like way, each iron casting is 
iron casting irrespective of whether made of ductile or malleable 
iron.  In  our  model  this  internal  relation  is  represented  by  the 
property is_part_of indicating the rank of hierarchy.  
Special  analysis  deserves  the  category  substantial  problem. 
Depending on the character of standard either taken as a whole or 
discussed in specific fragments, this term may have very different 
meanings.  The  category  substantial  problem  may  be  chemical 
composition  of  alloy,  type  of  heat  treatment,  specification  of 
casting welding process, required performance skills of welders, 
etc. Like previously, also now and here, the terms are arranged in 
certain  hierarchy.  For  example,  the  heat  treatment  is  a  more 
detailed  specification  of  manufacturing  process;  the  type  of 
treatment and the temperatures applied at its individual stages are 
the  next  specification  of  this  process  variation.  Using  the 
previously  mentioned  property  is_part_of,  it  is  possible  to 
construct this hierarchy in respect of a category monolithic from 
the  outside.  Yet,  it  has  been  decided  that,  irrespective  of  the 
above, it will be better to divide the category substantial problems 
into  the  following  sub-categories,  disjoint  but  interrelated  with 
each other: quality requirements (including, e.g., the content of 
some  elements  in  composition),  manufacturing  and  auxiliary 
processes, and control methods. This subdivision seems to find no 
reflection  in  the  knowledge  structure  recorded  by  ASTM 
standards (only three among the 111 standards comprised in the 
examined volume allow for the specific nature of manufacturing 
processes, and specifically for the investment casting process), but 
taking  into  consideration  the  fact  that  the  ontology  will  be 
extended,  this  solution  guarantees  the  possibility  of  an  easy 
introduction of large volumes of the new knowledge.  
The instances of the above mentioned classes will be put in 
hierarchy by means of the aforementioned property is_part_of.  
The results of the conducted tests referring to fragments of the 
foundry  knowledge  only  enable  drawing  of  the  following 
conclusions: 
–  notwithstanding  the  greatly  differentiated  information 
structure  of  foundry  knowledge  comprised  in  technical 
standards, there is a possibility of building a cohesive domain 
ontology, 
–  the structure of ontology adopted in the solution proposed by 
the  authors  of  this  article  is  simple  and  at  the  same  time 
enables  recording  of  the  entire  knowledge  comprised  in 
standards, 
–  the user developing the knowledge recorded in our ontology 
can use the option which enables him to choose how exact the 
description of partial information should be and to decide to 
what degree the information should be recorded in the form of 
description  and  to  what  degree  in  the  form  of  numerical 
notation,  
–  the  flexibility  of  the  formulation  of  queries  considerably 
widens the circle of potential users of ontology (businessmen, 
engineers, but also scientists and students). 
The language used in the description of ontology (RDF) as 
well as the relevant programmatic tools enable realisation of the 
concept  of  building  a  domain  ontology  in  the  form  of  useful A R C H I V E S   o f   F O U N D R Y   E N G I N E E R I N G   V o l u m e   1 0 ,   I s s u e   2 / 2 0 1 0 ,   83- 88  88 
platforms operating on internet. Further research in this field will 
be focused on a comparison of the results obtained by application 
of  RDF  language  and  tools  from  Java  environment  with  the 
results that can be obtained by application of the database models 
and  Structured  Query  Language  in  formulation  of  ontology. 
Basing on an analysis of the results it will be possible to decide 
what final form the realisation of target solution should have. The 
possibility of building a hybrid tool, using mechanisms typical of 
both Semantic Web and traditional databases as well as inference 
system operating in SQL has also been taken into consideration. 
 
 
4.  Conclusions 
 
The results of our researches have proved the possibilities of 
modern  information  technology  application  to  technological 
knowledge management. Through application of the mechanism 
of Inference  with Queries, developed by us, it  was possible to 
design  a  flexible tool  giving  access  to  the  foundry  knowledge. 
The solution designed by us differs from the similar tools in this 
that the whole knowledge has been written down in the form of 
relational  databases.  Thus,  well-known  and  reliable  relational 
databases  may  be  used  as  a  tool  for  ontology  development. 
Application of metamodel in predefining of information structure 
enabled  flexible  recording  of  the  significantly  differing 
information  resources.  Using  efficiently  the  potentials  of 
inference  with  queries,  an  easy  access  to  thus  formulated 
information was achieved. Moreover, web-based techniques can 
be  used  to  develop  user-friendly  interface.  Flexibility  of 
knowledge and open structure of system guarantee the possibility 
of knowledge extension. 
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